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Relazione introduttiva 
Lo stage di formazione relativo alia borsa per tirocinio COMETT si e' tenuto presso la stazione 
di ricerca BOOMTEELT PRAKTIJKONDERZOEK in Boskoop (Paesi Bassi). 
La Boomteelt praktijkonderzoek e' un centro che con le sue sedi (Boskoop, Lienden, Horst, 
Noordbroek e Zundert) svolge una serie di ricerche applicate relative aile problematiche di 
coltivazione riguardanti il vivaismo per alberi ed arbusti ornamentali. 
La sede centrale si trova in Boskoop, una delle principali aree per il vivaismo ornamentale 
olandese. Le esclusive caratteristiche pedologiche (suolo torboso) dell'intero territorio di 
Boskoop hanno consentito da piu' di un secolo lo sviluppo di un vivaismo specializzato nella 
coltivazione di alberi ed arbusti ornamentali con un elevatissimo numero di specie e varieta'. 
Nella stazione di ricerca si svolgono una serie di prove sperimentali in campo ed in serra tese 
a trovare soluzioni per una diretta applicazione da parte delle aziende. 
Le attivita' condotte nella stazione di ricerca sono finanziate per il 50% dal Ministero 
dell'agricoltura olandese e la rimanente parte viene fornita dalla organizzazione di produttori 
attraverso imposte pagate dai produttori stessi. Ogni anno il risultato delle ricerche viene 
pubblicato in diverse forme sia ad uso diretto degli agricoltori sia con articoli prettammente 
scientifici. 
La ricerca e' svolta in diversi settori comprendenti il miglioramento varietale , studi di 
sistematica per una corretta nomenclatura delle numerose varieta', tecniche di moltiplicazione, 
concimazione, tecniche di coltivazione, problematiche di mercato e difesa delle produzioni. Un 
separato dipartimento e' stato creato nella stazione di ricerca per mettere insieme un sistema 
integrato di coltivazione. In questo dipartimento si studiano le possibilita' di alzare la qualita' 
produttiva e raggiungere la massima efficenza nelle tecniche di coltivazione con un minimo uso 
di prodotti chimici. In taie dipartimento le piante sono coltivate in container con un sistema 
di ricircolazione allo scopo di ottimizzare l'uso dell'acqua e ridurre la dispersione di nutrienti. 
La durata dello stage e' stata di 5 mesi da Aprile ad Agosto 1995. L'attivita' e' stata svolta 
nel dipartimento délia difesa delle produzioni e tutor e' stato l'ir. R. W. H. M. van Toi. 
Negli Ultimi anni una certa attenzione e' stata prestata allo studio del controllo biologico ed 
integrato dei diversi fitofagi ospiti delle piante ornamentali in vivaio. Le ultime ricerche hanno 
riguardato in particolare del controllo biologico di Otiorhynchus sulcatus attraverso l'uso di 
nematodi e funghi entomopatogeni, nonche' delle tecniche di lotta integrata in serra contro 
acari ed afidi. 
Durante lo stage sono state svolti i seguenti due progetti di ricerca, presentati di seguito in 
lingua inglese, riguardanti il controllo biologico in pieno campo: 
- Controllo biologico di afidi in vivaio in pieno campo. 
- Controllo biologico di Tetranychus urticae Koch (Acarina: Tetranychidae) in vivaio - Prime 
note -
CONTENTS 
Biological control of aphids on nursery stock outdoors 
Introduction 1 




Biological control of twospotted spider mite, Tetranychus urticae Koch 
(Acarina: Tetranychidae), in nursery stock - First notes -
Introduction 14 






BIOLOGICAL CONTROL OF APHIDS ON 
NURSERY STOCK OUTDOORS 
Introduction 
Aphids are a very dangerous pest of several crops causing direct damages, with sap 
sucking, and indirect with production of honeydew and possible virus transmission. 
Growers fear the aphid infestations also in the nurseries were they cause damage both in 
greenhouses and outside. Outside the infestations in spring are most dangerous because 
the damage threshold is very low. 
Control of aphids is often difficult because of problems with the efficacy of insecticides 
caused by resistant populations and because of the side-effects of several chemicals on 
the environment including the reduction of natural populations of beneficial insects. 
Biological control in nursery stock under greenhouse conditions was well tested (M. van 
der Horst & R. van Tol,1985) but outside it is still necessary to test its effectiveness. 
Built-up of natural populations of natural enemies in spring is often too slow and damage 
on the crops can be considerable. With this work we intend to test the effectiveness of 
the release of some predators and parasitoids at the begining of aphid infestations when 
the natural populations of beneficial insects are too low to control them. 
Material and methods 
We chose to test natural enemies that show good results in greenhouses and whose 
mass production is possible. Predators released (2 per plant) were Aphido/etes aphidimi-
za Rond. (Diptera: Cecidomidae), Chrysoperla spp. (Neuroptera: Chrysopidae) and 
Harmonia axyridis Pallas (Coleoptera: Coccinellidae) (Fig. a). Parasitoids released (1 per 
plant per species) were a mixed population of Aphidius colemani Vier. ( Hymenoptera: 
Aphidiidae) and Aphe/inus abdominalis Daim. (Hymenoptera: Aphelinidae). 
The trials were conducted in Boskoop on 5 fields separated by 50 m at least and 
surrounded by a row of yellow Tagetes plants to increase the possibility that the natural 
enemies remain in the area of release. Each field was divided in 9 plots of 3,5m x 4m 
containing 90 plants each. In each field there were 3 replicates per species (Fig. b). The 
distribution of the plots in every field was random (Fig. 1). 
CHECK A. aphidimyza Parasitoids 
h = Hibiscus syriacus "Red heart" 
p = Prunus serrulata "Amanogawa" 
x = Rosa "The fairy" 
Chrysoperla spp. H. axyridis 
Fig. 1 - Experimental plots design (the distance between every field is more than 50 m.) 
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The three ornamental shrubs chosen for the trials were Hibiscus syriacus "Red heart", 
Prunus serrulata "Amanogawa" and Rosa "The fairy" because these species are very 
susceptible for infestation by aphids. 
The plants were planted on the 18th April 1995. 
Because of the bad weather conditions, decreasing the growth of the plants and limiting 
the natural aphid infestation, we released artificially aphids on Prunus and Rosa by 
putting some infested leaves in to the plants. We released aphids 3 times in Rosa and 2 
times in Prunus (Tab. 1). We skipped the trial with Hibiscus because of absence of aphid 
infestation. 
On Rosa we found two species of aphids, Macrosiphum euphorbiae Thomas and 
Macrosiphum rosae L. On Prunus we found only Myzus cerasi Fabricius. 
The natural enemies were released 3 weekly (Tab. 2). H. axyridis was released only 2 
times on Rosa and 1 time on Prunus because the infestation after the first releases was 
very low. 
To assure a more uniform distribution of predators in the plots, the larvae (I and II instar) 
Tab.1 - Dates of introduction of leaves infested 
with aphids in the fields. 
Date 
Prunus 06-06-'95 09-06-'95 
Rosa 31-05-'95 06-06-'95 12-06-'95 
of Chrysoper/a spp. were released mixed with vermiculite whereas the larvae (II and III 
instar) of H. axyridis were mixed with paper cuttings. Pupae of A. aphidimiza stored 
with vermiculite were released on the ground near the plants (Fig. c). We put small 
cilindric boxes (3,5 cm O x 8 cm) with adults of the parasitoids in the plots (Fig. d). 
Weekly aphids (divided in 4 classes of infestation), predators and mummies were 
counted on three randomly chosen leaves per plant layer (top, middle, bottom) of 15 
plants in each plot. 
The weather conditions and the relative air humidity for the trial period is reported in 
Fig.8 and Fig.9. 
Tab.2 - Dates of release of natural enemies. 
A.aphidimyza 
2 per plant 
Chry so perla spp. 
2 per plant 
H. axyridis 
2 per plant 
A.abdominalis 
A.colemani 
1+1 per plant 
Prunus 
1 
22/6 I 29/6 
1 
7/7 22/6 [ 29/6 
1 
7/7 22/6 j 
1 1 
22/6 j 29/6 J 7/7 
Rosa 
1 




15/6 j 22/6 29/6 15/6 J 22/6 
1 1 
15/6 1 22/6 « 29/6 
- » i 
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Fig. b - Experimental fields of aphids trials. 
Fig. d - Plastic box with adults of A. colemani near a Rosa plant. 
Results 
We analysed expecially the results of the top leaves because they showed the highest 
infestation levels (83% in Rosa and 62% in Prunus of the total of the leaves infested) 
and in nurseries this infestation causes the major damage (growth reduction and 
miscellaneous tops). 
On Rosa 
The results are shown: in Fig.2 and Fig.3 with percentage of classes of leaves infested 
(4 classes with 1-5 aphids, 6-10, 11-20, >20) and with the mean of mummies, 
predators released and other predators (natural populations of enemies: Coccinella 
septempunctata L., Coccinella undecimpunctata L., Ada/ia bipunctata L., Aphidoletes 
sp., Syrphus spp.); in Tab.3 as the mean of the percentage of total leaves infested and 
as mean number of aphids per leaf. 
In every field the percentage of leaves in the aphid class 1-5 was much higher than in 
the other classes. 
In the field where we released H. axyridis we had a decrease of the aphids in the first 
three classes shortly after the first release of the predators and this decrease continued 
after the second release with a mean infestation of 31,9% on 13 June to 8,1% on 27 
June and with a mean number of aphids per leaf between 4 and 4,5. Because of the low 
number of aphids we did not release any more H. axyridis and consequently we had an 
increase of every class reaching in total a mean infestation of 37% with 11,4 aphids per 
leaf. 
After two releases we found respectively a mean of 0,38 and 0,2 H. axyridis per plant, 
a low number of mummifications by parasitic wasps and no other predators until 12 
July. 
In the field where we released Chrysoperla spp. we had an increase in the aphid classes 
6-10 and 11 -20 and after the third release all the classes decreased. The total of infested 
leaves increased from 28,1% on 13 June to 37,8% on 27 June but reached 17,8% on 
4 July. 
We found no instars of Chrysoperla spp. and a very low number of other predators while 
the number of mummies was high (max 0,78). 
In the field with A. aphidomyza all four aphid classes increased at first and only after 
the second release decreased with a percentage of total infested leaves of 68,9% on 20 
June ( a mean of 6,7 aphids per leaf) to 22,2% on 4 July ( a mean of 5,2 aphids per 
leaf). 
Only after the second release we found a low number of larvae of A. aphidimyza but at 
the same time the mummies were numerous and also many other predators were 
present. 
In the field were we released parasitoids (A. abdominalis and A. colemani) all four aphid 
classes increased. A decrease followed after the third release. 
The mummifications by parasitic wasps followed the population size of the aphid 
infestation, although it was not very high (max 0,69). 
As well in the check as in all other fields we had an increase of infestation at the last 
date of registration. 
On Prunus 
The results are shown: in Fig.5 and Fig.6 with percentage of classes of leaves infested 
(4 classes with 1-5 aphids, 6-10, 11-20, >20) and with the mean of mummies, 
predators released and other predators (natural populations of enemies: Coccinella 
septempunctata L., Coccinella undecimpunctata L., Adatia bipunctata L., Aphidoletes 
sp., Syrphus spp.); in Tab.4 as the mean of the percentage of total leaves infested and 
as mean number of aphids per leaf. 
m 
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release of natural enemies 
Fig. 2 - Percentage of top leaves infested by aphids (distinguished in classes) and mean number of natural enemies per plant in Rosa 
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— % 6-10 
— % 11 -20 
— % > 20 
t release of natural enemies 
Fig. 3 - Percentage ot top leaves infested by aphids (distinguished in classes) and mean number of natural enemies per plant in Rosa. 
Fog. 4 - Change of population size of aphids in time with different biological treatments. 
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Tab.3 - Rosa: percentage of leaves infested and mean number of aphids per leaf. 
Check H. axyridis Chrysoperla A. aphidimyza Parasitoids 
DM* % •' m.n. % I m.n. % 1 m.n. % î m.n. % 
1 
• m.n î 





[ 4.04 28.15 
• 
1 6.41 36.30 
î 
J 4 29 14.07 [ 5.36 
20« 34.82 7.10 11.11 
1 
[ 2.67 35.56 
1 
J 5.72 68 89 
1 
J 6 67 32.59 1 5.90 
27« 21.48 5.04 8.15 
1 
J 4 53 37.78 
1 
J 5.72 48.15 
1 
1 8.64 30.37 J 7.32 
4-7 18.52 4.42 13.33 
i 
J 5.66 17.78 
1 
[ 4.67 22.22 
1 
1 5.22 19.26 J 6.92 
12-7 20.00 7.05 37.04 
1 




I 641 31.85 J 5 37 
MIDDLE LEAVES 
13« 10.37 3.00 14.07 
• 
! 3 43 6.67 
1 
[ 3.00 8.89 1 3.00 5.93 
, 
[ 3.00 
20« 8.87 2.48 2.98 1 2.00 1.48 J 1.00 12.59 [ 3.33 2.22 1 2.00 
27« 2.22 2.00 0.74 [ 1.00 1.48 J 1.00 5 93 J 3.00 1.48 J 2.00 
4-7 0.00 0.00 2 22 1 1.00 1.48 
1 
Î 2.00 0.00 1 0.00 2 22 1 3.00 
12-7 1.48 1.00 2 22 [ 2 00 0.74 
1 
[ 1.00 2 22 I 2.00 0.00 1 0.00 
BOTTOM LEAVES 
13« 1.48 2.00 12.59 3 33 8 89 
• 
J 3.00 5 93 J 3 00 2.22 î 2.39 
20« 0.00 0.00 2.22 3.00 1.48 ! 1.00 0.74 J 1.00 1.48 [ 2.00 
27« 0.74 1.00 0.74 1.00 1.48 [ 2.67 2.22 î 2.00 0.00 [ 0.00 
4-7 0.00 0.00 0.00 0.00 1.48 I 287 0.00 J 0.00 0.00 [ 0.00 




o.oo 1 0.00 0.74 1 1.00 
In every field the aphid infestation was high and particulary in the field where we 
released A. aphidimyza. 
In the trial where we released H. axyridis starting to the second date we had a decrease 
in every aphid class with an infestation of 39,3% on 20 June decreasing to 11,8% on 4 
July. The class with more than 20 aphids after 4 July grew quickly in fact the total 
infestation was 21,4% on 12 July with a mean number of aphids per leaf from 5,2 to 
12,1. 
Before the release of H. axyridis we found some larvae of it going up who migrated from 
the Rosa plots to the Prunus plots. On 27 June the mean number of the Chinese 
ladybird was 0,53 while the number of mummies and other predators were very low and 
only on the last date they increased reaching 0,4 and 0,82 respectively. 
In the field where we released Chrysoperla spp. the aphid classes 6-10 and > 20 aphids 
grew in time and the total infestation increased from 51,1% to 74,1% with a mean 
number of aphids per leaf increasing from 9,7 to 16,2. 
The mean number of Chrysoperla spp. was low (max 0,22) as well as for the mummies 
(max 0,4), while for the other predators a peak (7,16) was observed on 12 July. 
In the trial with A. aphidimyza during the period of the observations all aphid classes 
were almost constant in size except the class with more than 20 aphids which increa­
sed. Consequently the infestation rose from 54,8% 94,1% with a very high number of 
aphids per leaf. 
The mean number of A. aphidimyza was low while other predators and mummies 
increased in time. 
In the field where we released parasitoids the infestation was almost costant in time with 












Field with release of Chrysoperla spp. Field with release of A. aphidimyza 
Chrysoperla spp. A. aphidimyza 
mummies — — % 1-5 
other predators — — % 6-10 
— % 11-20 
— % > 20 
release of natural enemies 
Fig. S - Percentage of top leaves infested by aphids (distinguished in classes) and mean number ol natural enemies per plant in Prunus. 







% 11 -20 
% > 20 
t release of natural enemies 
Fig. 6 - Percentage of top leaves infested by aphids (distinguished in classas) and maan number of natural anemias per plant in Prunus. 
Fog. 7 - Change of population size of aphids in time with different biological treatments. 
Top leaves of Prunus plants. 
80 
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Tab.4 - Prunus: percentage of leaves infested and mean number of aphids per leaf. 
Check H. axyridis Chrysoperla A.aphidimyza Parasitoids 
Dat* 
1 
% » m.n. 
1 
» 
% ! m.n. » 
• 
% « m.n. 
! 
V 




45.93 J 10.27 39.26 J 4.90 
1 
51.11 1 9.73 
« 
54 82 [ 8.12 53.33 9.74 
27« 57.04 1 14.60 
1 
21.48 j 9.49 43.74 J 143 
1 
57.04 J 14.69 45.93 12.32 
4-7 62.2 J 15.31 
1 
11.85 J 5.17 
I 
48.89 [ 13.98 
1 
75.56 J 21.87 54 82 16.56 
12-7 65.19 I 13.57 
I 
21.48 J 12.13 74.07 J 16.28 
H 
94.07 J 25.51 53 33 12.80 
MIDDLE LEAVES 
20« 8.69 J 9 28 10.37 J 3.40 16.30 J 6.64 14.82 [ 4.38 31.11 8.67 
27« 21.48 1 667 
1 
7.41 J 8 54 8.89 I 1283 
"I 
25.19 J 8.57 18.52 6.21 
4-7 27.41 1 9 26 0.74 J 1.00 10.37 I 12.14 
T 
42 96 [ 9.41 35.56 7.83 
12-7 39.29 J 9 73 
1 
17.78 J 11.92 34 07 [ 12.62 
1 
62 22 J 6 35 30.37 9 33 
BOTTOM LEAVES 
20« 0.00 J 0.00 
I 
0.00 1 0.00 3.70 1 3.11 0.74 1 5.17 8 89 5.00 
27« 3.74 1 4 67 0.74 J 2.67 5 93 1 9 22 11.11 1 4.59 11 85 3.07 
4-7 8.15 J 4.25 
1 
1.48 [ 3.67 2 22 [ 367 
J 
24.44 j 4.26 4.44 1.00 
12-7 
1 
11.11 » 3.42 
• 
1 
0.00 1 0.00 
1 
2.22 • 2.00 1 
1 
30.37 I 5.74 1 17.04 3.83 
a decrease of the class with more than 20 aphids on the last date of registration. 
The population of predators and the number of mummies increased but this was not very 
much. 
In the check the aphid class 6-10 and more than 20 aphids increased as well as the 
infestation that grew from 45,9% to 65,2%. The increase of predators and mummies 
was almost the same as in the other fields. 
Statistically the differences between every trial were not considerable. 
Discussion 
The results in Rosa show that H. axyridis was able to reduce the aphid population 
shortly after its release. The increase on 12 July probably was because the adults of this 
predator did not find food and migrated to other plants. 
In the other fields the aphid infestation was abaut the same and in all the incidence of 
the natural populations of parasitoids was high. The natural enemies, three times 
released, did not shown any effect. The decrease on 4 July found in the fields were we 
introduced Chrysoperla spp. and A. aphidimiza was probably caused by the increase of 
natural populations of parasitoids and not by the predators. 
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The different effect of introduction of natural enemies is better shown in Fig.4. It shows 
the percentage change of population size of aphids in time. Here it is possible to see that 
the highest decrease (74,4%) of infestation was after the second release in the field 
were H. axyridis was introducted. 
The results in Prunus show that only one release of H. axyridis was enough to decrease 
the infestation (not very high) for 15 days. This probably means a good action of the 
larvae but no persistent activity of the adults that easily migrate if they do not find food. 
The Chinese ladybird, has a good possibilities for biologic control of aphids at a time 
when the development of the natural populations of natural enemies is still low (spring). 
The low number of Chrysoperla spp., A. aphidimyza and mummies found, and the 
increase of the aphid infestation do not show any positive effect of the releases. 
If we look at the percentage change of population size of aphids in time (Fig.7), the only 
really decrease (69,8%) accurred in the field were we released H. axyridis. 
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BIOLOGICAL CONTROL OF TWOSPOTTED SPIDER MITE, 
Tetranychus urticae Koch (Acarina: Tetranychidae), 
IN NURSERY STOCK - First notes -
Introduction 
The twospotted spider mite, Tetranychus urticae Koch (Fig. a), is the major spider mite 
pest of ornamental plants and vegetable crops grown in greenhouses. Furthermore, this 
ubiquitous spider mite is a serious pest of numerous plants in nurseries outside. 
The exclusive control with pesticides damages the environment and enhances the 
development of populations of spider mites resistant to numerous commercially available 
pesticides. 
The biological control of twospotted spider mite infestations with Phytoseiulus persimi/is 
Athias-Henriot (Acarina: Phytoseiidae) gives good results especially in greenhouses 
(McMurtry, 1982; van Lenteren and Woest, 1988) but the effectiveness of the phitoseid 
is less when particular conditions of temperature and humidity are not satisfying (Gilstrap 
et al., 1977; Fournier et al., 1985) and when the prey density is low. 
Amb/yseius californicus McGregor (Acarina: Phytoseiidae) is a predator of spider mites 
that is more active than P. persimi/is at a low prey density (Friese and Gilstrap, 1982). 
Outside its introduction on strawberry and on corn in California (Oatman et al., 1977; 
Pickett e Gilstrap, 1986) was able to control T. urticae. 
In nurseries the effectiveness of P. persimilis in greenhouse was positively tested but 
outside this predator and A. californicus are not yet tested. We want to test also the 
effect of release of Metaseiulus occidenta/is Nesbitt (Acarina: Phytoseiidae). This is an 
other natural enemy of T. urticae that is important because it is tolerant to many of the 
chemicals used to control the twospotted spider mite (Laing, 1969) but the control of 
spider mite infestation is not always good. 
Materials and methods 
Two different kind of trials were performed: in the field outside and in pots under 
"braderie" (a kind of tunnel with two walls open) . The plants chosen for both trials were 
Potentilla fruticosa "Goldstar" and Ca/licarpa bodineri "Profusion" because they are very 
susceptible for T. urticae and the plants have different characteristics of leaves. 
In the field outside the effect of release of A. californicus and M. occidentalis was tested 
in comparison with untreated plants and plants treated with fenbutatinoxide (Torque). 
We had 4 treatments and 3 replications. The trials were conducted in Boskoop on 9 
fields situated at enough distance between them (more than 50 m) to prevent migration 
of mites and predators between the fields. In each field we had 2 plots of 2 m. x 2 m 
with 100 plants of each species (Fig. b). Because we not had enough fields available 
only the plots untreated and treated with Torque (Fig. c) were situated in the same fields 
divided in 4 plots (Fig. 1). 
In the pots under "braderie" we tested P. persimilis ( active at higher humidity) as well 
as A. californicus and M. occidentalis. We had 5 treatments and 2 replicates. Per treat­
ment there were 30 plants of Potentilla and 30 of Callicarpa. The plots were situated at 
15 
Fig. a - Adults and eggs of T. urticae. 
*3f§. h t,< t 'tilths î!  
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Fig. c - Experimental plots untreated and treated with Torque. 
Fig. d - Plants in pots in the "braderie". 
Fig. f - Damage on Callicarpa infested with T. urticae. 
On 24 august each field was observed for damage. The damage, observed per field, was 
scored for Callicarpa (Fig. f) on three plant levels (top, middle and bottom) and in 
Potentilla (Fig. g) in total because there is no clear level visual (branches fallen horizon­
tal). In the pots we did not score damage on Potentilla because it was damaged heavily 
by mildew. 
The weather conditions (Fig.6) and the relative humidity (Fig.7) outside are reported too. 
Fig. g - Damage on Potentilla infested with T. urticae. 
Results 
The results reported are not complete yet because we are still counting the last sampling 
and consequently the analysis of the data is not definitive. 
The first results are shown in Fig. 2, 3, 4 and 5 with mean number per leaf of eggs, 
young instars (nymphs and nymphochrysalis) and adults of T. urticae and with the mean 
number per leaf of its predators (all eggs, young instars and adults together) in each 
replicate. In table 2 the different mean number per leaf of young instars and adults of T. 
urticae are shown before the first release of predators or the first chemical treatment. In 
the appendix the data are shown for each leaf layer. 
In the field on Callicarpa 
In the plots treated with Torque the mean number of young instars and adults of mites 
before the first treatment was low in block 1 and 2 (0,8 and 2,4) but higher in block 3 
(7,7). In these plots the population of the twospotted spider mite built up also after the 
chemical treatments. This result was almost the same in each replicate but at different 
levels of infestation. The presence of natural populations of predators (7". persicae, 
Amblyseius sp., Phytoseiulus sp.) was very low. 
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Fig. 2 - Mean number of T. urticae and its predators per leaf in the field on Callicarpa. 
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Fig. 3 - Mean number of T. urticae and its predators per leaf in the field on Potentilla. 




On the plants where we released A. californicus the infestation of spider mites increased 
from the first date of sampling to the second for block 1 and to the third for block 2 and 
3. After these dates the population of T. urticae decreased quickly reaching very low 
means. At the same time the population of A. californicus was increased after the first 
release in block 1 and 3 up to 1 respectively 0,5 mites per leaf. The number of eggs of 
T. urticae reached levels lower than in the other treatments. In the replicates { block 1 
and 2) where the number of T. urticae was low before the first release of predator mites, 
the population did not reach as high number as in the other treatment. 
Where we released M. occidentalis the number of twospotted spider mite decreased 
after the second release. The population of the predator increased in time but did not 
reach high values (max 0,6 per leaf  in block 2).  
In the control (untreated) we saw a strong increase of the population of T. urticae at first 
but in block 1 and 2, after the second and the third date of sampling, it. decreased. In 
both these blocks we found Phytoseiufus sp. with a mean number of 0,1 and 0,4 per 
leaf. In all the replicates the number of instars of T. urticae increased strongly (up to 
70,8 eggs per leaf in block 2) and the values at the last date of sampling were higher 
than in the plots with A. californicus and higher than in block 1 and 2 of the plots with 
M. occidentalis. 
In the field on Potentilla 
In every block treated with Torque the infestation with spider mite decreased after the 
second treatment. On all the dates of sampling very few Amb/yseius sp. and Phytoseiu-
lus sp. were found (max 0,1 and 0,2 per leaf respectively). The number of T. persicae 
was high (1 per leaf in block 1). 
Where we introduced A. californicus for the second time we found a peack of the 
population of the predator (max 0,7) and a strong decrease of all the instars of T. 
urticae. Where we have four dates of sampling (block 1 and 2) on the last sampling date 
the mean number of all the instars was 2,3 and 0 per leaf respectively. Except for block 
1 the mean number of T. persicae was lower than for A. californicus. 
Where M. occidentalis was released the infestation of T. urticae reached a peack on the 
second date of sampling and than it decreased. We did not find any M. occidentalis in 
any replicate but high was the mean number of T. persicae that reached a maximum of 
1,3 per leaf in block 2. Specimens of Phytoseiulus sp. were found particulary in block 1 
and 2 on the last two dates of sampling (max 0,1 ). 
In the control (untreated) the infestation with T. urticae reached on the second and on 
the third date of sampling higher values than in any of the other treatments but after 
these dates it decreased in block 1 and 2. We found high levels of T. persicae that 
decreased in time from the first to the third date of sampling. In each replicate Ambly-
seius sp. was found (max 0,2). 
In the pots on Callicarpa 
In the plots treated with Torque, although the mean number of T. urticae before the 
treatment was very low, the infestation built up in both replicates. In these plots the 
number of predators was very low. 
Where P. persimilis was released the eggs, the young instars and the adults of T. urticae 
reached a lower maximum level of infestation (max 50,6 eggs, 22,4 young instars and 
7.3 adults per leaf in block 1) than in the other treatments and the population decreased 
up to the last date of sampling reaching a mean number of young instars and adults per 
leaf of 20.1 per leaf in block 1 and 0.5 per leaf in block 2. After the second release the 
mean number per leaf of P. persimilis was high (more than 8 per leaf). 
Very different was the infestation with twospotted spider mite between the two blocks 
of the plots where we released A. californicus. In block 1 the population reached high 
values on the third date of sampling (115 eggs, 88,6 young instars and adults per leaf) 
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Fig. 4 - Mean number of T. urticae and its predators per leaf in pots on Callicarpa. 
•(AmBlyseius sp. and Phytoseiulus sp registered in not inoculated fields) 
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Fig 5 - Mean number of T. urticae and its predators per leaf in pots on Potentilla. 
•(Ablyseius sp. and Phytoseiulus sp. registered in not inoculated fields) 
25 
and decreased afterwords. In this block on the last date of sampling we found a mean of 
15,7 A. califonicus per plant as well as 2,4 P. persimilis. In block 2 we found maximum 
11,4 eggs and 8,6 young instars and adults of T. urticae per leaf. The mean number per 
leaf of A. ca/ifornicus was also lower than in block 1 (max 3,3). 
In the plots where we released M. occidenta/is the infestation in both replicates increa­
sed in time but it did not reach high values. The mean number of the predator increased 
also in time but its level was never higher than 2. 
In the control (untreated) block 1 showed a very low level of infestation while in block 2 
we found the highest infestation of all the treatments. On the fourth date of sampling the 
T. urticae population decreased strongly. At the same time on this date a high population 
of P. persimilis was found (9,3 per leaf). 
Tab. 2 - Mean number of adults plus instars per leaf before the first 
chemical treatment or the first release of predators. 








In the f Dots - Callicarpa 
1 I 2,40 1,47 0,07 0,10 
2 1 0,33 1,57 0,40 2,33 
In the pots - Potentilla 
1 I I 1,23 1,67 1,57 0,10 
2Ü I 0,36 0,46 0,07 0,63 
In the field - Callicarpa 
1 0,8 2,3 1.2 
2 2,4 0,8 1,2 
3 7,7 6,0 5,9 
In the field - Potentilla 
1 1,36 2,57 2,53 
2 1,06 4,47 2,17 
3 4,6 17,13 15,5 
In the pots on Potentilla 
The data of the fourth date of sampling in all the treatments show a strong decrease of 
the population of spider mites. The leaves were often damaged by a heavy infection of 
mildew. 
In the plots treated with Torque after the second spraying we saw a decrease of the 
infestation that was never high. In both blocks we found T. persicae (max. a mean of 
1,3 per leaf) and Amb/yseius sp. (max. a mean of 0,3 per leaf). 
Where we released P. persimilis we found in block 1 a strong increase of T. urticae after 
the second release, particulary the mean number of eggs, reaching 29,0 per leaf. In this 
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Fig. 7 - Relative air humidity from 01-06-'95 to 21-08-'95. 
R.H. 
P. persimilis ( mean of 0,5 per leaf). In block 2 the peack of infestation was earlier (on 
the second date of sampling) and after the population decreased. A high mean number of 
P. persimilis (1,7 per leaf) was found. Also in both these plots there were many larvae of 
T. persicae (max. a mean number per leaf of 0,8). 
In both replicates where we introduced A. califormcus the T. urticae population was high 
and increased also after the second release of the predator. Eggs as well as young 
instars and adults showed the same increasing and only on the fourth date of sampling 
the numbers decreased (but the results of the laste sampling date are not reliable 
because of heavy mildew infection). A. califomicus was found in both blocks with a 
mean number per leaf maximum of 1,5. 
In the plots where we released M. occidentalis the infestation did not reach high levels 
but the number of all instars increased in time. In block 1 the mean number per leaf of 
M. occidentalis found was 1,0 per leaf (only after the second release) while in block 2 it 
was 0,4 (after first and the second release). 
Discussion 
From this first data, it can be concluted that in the field there is a positive of A. califomi­
cus on suppressing of T. urticae infestation as well on Callicarpa as on Potentilla. On 
Callicarpa also M. occidentalis was effective, particulary in block 1 and block 3. These 
results are confirmed by the results of visual damage on the plants (Tab.3) where the 
lowest damage scores were observed on Callicarpa in the plots with A. califomicus and 
in two blocks with M. occidentalis. On Potentilla lower damages were reported in blocks 
where we released A. califomicus. 
In Callicarpa as well as in Potentilla in the pots the lowest infestation with twospotted 
spider mite was in the plots where we released M. occidentalis and in those treated 
with Torque. P. persimilis showed (except in block 1 on Potentilla) a good effect against 
T. urticae. The results of visual damage (Tab.3) on Callicarpa plants show a lower level 
of damage in the plots where we released P. persimilis and A. califomicus. Where we 
introduced M. occidentalis only in block 2 the visual damages were low. 
Tab. 3 - Results of visual damage on 24 August 1995.* 
Treatment block Top Middle Bott. Potentilla 
Caflicarpa (total) 
In the field 
Torque 1 1 1 1 4 
2 2 3 2 4 
3 3 3 2 4 
1 0 1 1 3 
A. calif or. 
2 0 1 1 2 
r. «• ' 
3 0 1 1 2 
1 0 1 1 2 
M. occid. 
2 3 3 2 4 
i \ *  
3 0 1 2 3 
1 1 3 2 4 
Untreat. 
2 3 4 2 3 
( n  3 2 2 1 3 
In the pots 
Torque 1 2 3 3 
( % ,  2 2 4 4 
A. calif. 1 1 3 4 
2 0 1 2 
M. occid. 1 4 4 3 
2 1 3 3 
P. pers. 1 0 2 2 
( . A  2 0 1 2 
Untreat. 1 3 3 4 
(^» 2 1 4 3 
* Th« following damaga «cor»* ara usad: 
0«n© damaga 
1 "up to 25% yallow discoloration par laaf 
2 « 25 to 50% yallow discoloration par laaf 
3-50 to 75% yallow discoloration par laaf 
4 «75 tol 00% yallow discoloration and nacrosa of laavas 
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APPENDIX 
Mean number per leaf of eggs (eg.), young instars (y.i.) and adults (a.) of T. urticae, A. 
ca/ifornicus, M. occidenta/is and P. persimilis per each leaf layer. The mean number per 
leaf of larvae (I.) of T. persicae is also reported. 
IN THE FIELD - CALLICARPA 
T. urticae A. californicus M. occidentalis P.persimilis Tpensc. 
eg. y.i. a. eg. y.i. a. eg. y.i. a. eg. y.i. a. I. 
Control untreated - block 1 
TOP 
28-6 1.6 0.2 2.1 0 0 0 0 0 0 0 0 0 0 
20-7 61 7.3 9.9 0 0 0 0 0 0 0 0 0 0 
04-8 60 12 17 0 0 0 0 0 0 0 0 0 0 
MIDDLE 
28-6 1.1 1.3 2.6 0 0 0 0 0 0 0 0 0 0 
20-7 88 53 3.8 0 0 0.2 0 0 0 0 0 0 0.2 
04-8 6 4.5 1.4 0 0 0 0 0 0 0 0 0 0 
BOTTOM 
28-6 0.2 0 0.5 0 0 0 0 0 0 0 0 0 0 
20-7 19 5.1 3.1 0 0 0 0 0 0 0 0 0.2 0.1 
04-8 2.2 14 2 0 0 0.1 0 0 0 0 0 0 0 




0.5 1.7 0 
22 5.6 0.1 
10 6.9 0 
0 0 0 
0 0.1 0.1 
0 0 0 
Control untreated - block 2 
TOP 
28-6 0.1 0 0.7 0 0 0 
11-7 4.4 0 3.3 0 0 0.1 
26-7 66 21 13 0 0 0 
10-8 108 46 17 0 0 0 
MIDDLE 
28-6 1 0.4 1.8 0 0 0 
11-7 36 13 32 0 0 0.2 
26-7 143 114 19 0 0 0 
10-8 40 29 7.1 0 0 0 
BOTTOM 
28-6 2.8 0.3 2 0 0 0 
11-7 19 2.2 18 0 0 0 
26-7 3.1 6.8 2.7 0 0 0 
10-8 4.8 6.2 2.7 0.1 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0.1 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0.1 0 
0 0 0 0.3 0 0.2 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0.4 0.1 0.1 0 
mean of trhee layers 
28-6 1.3 0.2 1.5 
11-7 20 5.2 18 
26-7 71 47 12 
10-8 51 27 8.8 
0 0 ° 0 
0.1 o o 0 
0 ° 0 0 
o 0 0.4 0 
T. urticae A. Californie us 
eg. y.i. a. eg. y.i. a. 
M. occidentalis 
eg. y.i. a. 
P.persimi/is TjxrsL 
eg. y.i. a. 
Control untreated - block 3 
TOP 
29-Jun 0.3 1.1 
20-Jul 9.6 2.2 
04-Aug 99 25 
MIDDLE 
29-Jun 6.2 2.4 
20-Jul 72 23 
04-Aug 7.6 15 
BOTTOM 
29-Jun 18 21 
20-Jul 9.1 3.6 
04-Aug 2.5 4.5 
mean of trhee layers 
0.4 0 0 0 0 0 0 0 0 0 0 
6.6 0 0 0 0 0 0 0 0 0 0.1 
31 0 0 0 0 0 0 0 0 0 0 
1 0 0 0 0 0 0 0 0 0 0 
25 0 0 0 0 0 0 0 0 0 0.3 
2.7 0 0 0 0 0 0 0 0 0 0.1 
4.6 0 0 0 0 0 0 0 0 0 0 
4.5 0 0 0 0 0 0 0 0 0 0 
2.1 0.2 0 0 0 0 0 0 0 0 0 
29-Jun 8.1 8.3 2 0 0 
20-Jul 30 9.6 12 0 0 







Treated with Torque- block 1 
TOP 
27-Jun 0.6 0 
19-Jul 1.2 0.1 
03-Aug 16 2.8 
MIDDLE 
27-Jun 2.3 0.4 
19-Jul 1.1 1 
03-Aug 13 15 
BOTTOM 
27-Jun 0.9 0.2 
19-Jul 3.4 0.2 
03-Aug 5.5 5.8 
0.6 0 0 0 0 0 0 0 0 0 0 
3 0 0 0 0 0 0 0 0 0 0 
4.7 0 0 0 0 0 0 0 0 0 0 
0.7 0 0 0 0 0 0 0 0 0 0.2 
4.2 0 0 0 0 0 0 0 0 0 0 
13 0 0.1 0 0 0 0 0 0.1 0 0 
0.4 0 0 0 0 0 0 0 0 0 0 
2.6 0 0 0 0 0 0 0 0 0 0 
2.8 0 0 0.2 0 0 0 0 0 0.5 0 
mean of trhee layers 
27-Jun 1.3 0.2 0.6 0 
19-Jul 1.9 0.4 3.3 0 










T. urticae A. californicus 
eg. y.i. a. eg. y.i. a. 
M. occidentalis 
eg. y.i. a. 
P.persimi/is Tpetsz 
eg. y.i. a. I. 
Treated with Torque - block 2 
TOP 
29-Jun 0 0.1  0 .1  0 0 0 0 0 0 0 0 0 0 
20-Jul 85 17190 0 0 0 0 0 0 0 0 0 
07-Aug 112 28 33 0 0 0 0 0 0 0 0 0 0.1 
MIDDLE 
29-Jun 151 4.9 0 0 0 0 0 0 0 0 0 0 
20-Jul 53 26 4.7 0 0 0 0 0 0 0 0 0 0 
07-Aug 32 15 33 0 0 0 0 0 0 0 0 0 0 
BOTTOM 
29-Jun 2.5 0.1 1.1 0 0 0 0 0 0 0 0 0 0.1 
20-Jul 1 4  7.1 1 . 7 0 0 0 0 0 0 0 0 0 0 
07-Aug 13 1 7  1 3  0 0 0.2 0 0 0 0 0 0 0 
mean of trhee layers 
29-Jun 5.8 0.4 2 0 0 0 0 
20-Jul 51 17 8.4 0 0 0 0 
07-Aug 52 20 26 0.1  0 0 0 
Treated with Torque - block 3 
TOP 
04-Jul 1.2 0.5 0 . 5  0 0 0 0 0 0 0 0 0 0 
24-Jul 28 26 190 0 0 0 0 0 0 0 0 0 
07-Aug 163 55 55 0 0 0 0 0 0 0 0 0 0 
04-Jul 29 8.9 4.8 0 0 0 0 0 0 0 0 0 0 
24-Jul 34 64 8.8 0 0 0.1 0 0 0 0 0 0 0 
07-Aug 13 21 23 0 0 0.3 0 0 0 0 0 0 0 
BOTTOM ^ 
04-Jul 11 6.7 1.5 0 0 0 0 0 0 0 0 0 0 
24-Ju 28 22 8.6 0 . 1  0 0.1  0 0 0 0 0 0 0 
07 -Aug 11 11 1 4  0 0 0.2  0 0 0 0 0 0 0 
mean of trhee layers 
04-Jul 14 5.4 2.3 0 0 0 0 
24-Jul 30 37 12 0.1 0 0 0 
07-Aug 62 29 31 0.2 
T. urtica e 
eg. y.i. 
TOP 
28-Jun 0.5 0.2 
14-Jul 14 3.4 
03-Aug 9.4 3.7 
MIDDLE 
28-Jun 1.7 0.6 
14-Jul 52 31 
03-Aug 19 12 
BOTTOM 
28-Jun 1.5 0.7 
14-Jul 6.7 7.5 
03-Aug 1.9 3.9 
A. californicus M. occidentalis P.persimilis Tpensc. 
a. eg. y.i. a. eg. y.i. a. eg. y.i. a. I. 
'nie us - block 1 
0.2 0 0 0 0 0 0 0 0 0 0 
8.9 0 0 0 0 0 0 0 0 0 0 
3.7 0.4 0.3 0.2 0 0 0 0 0 0 0 
1.6 0 0 0 0 0 0 0 0 0 0 
7.7 1.2 0.4 0.5 0 0 0 0 0 0 0.1 
3 0.1 0.3 0 0 0 0 0 0 0 0 
3.5 0 0 0 0 0 0 0 0 0 0 
1.1 0 0.6 0.3 0 0 0 0 0 0 0 
0.8 0.1 0.2 0.2 0 0 0 0 0 0 0 
mean of trhee layers 
28-Jun 1.2 0.5 1.8 0 0 O 0 
14-Jul 24 14 5.9 1 0 ° 
03-Aug 10 6 . 6  2.5 0 . 6  0 0 0 
Release of A. californicus - block 2 
TOP 
26-Jun 0 . 3  0 0 . 3  0 0 0 0 0 0 0 0 0 0 
10-Jul 0.9 0.1 2.1 0 0 0 0 0 0 0 0 0 0 
26-Jul 2.5 1.6 2.1 0 0 0 0 0 0 0 0 0 0 
10-Aug 0.4 0 . 1  0. 1  0.1 0 0 0 0 0 0 0 0 0 
MIDDLE _ _ . 
26-Jun 1.4 0 . 5  1 . 2  0000000000 
10-Jul 0.4 0 . 3  2 . 2  0 0 0 0 0 0 0 0 0 0 
26-Jul 30 36 6.3 0.2  1.1 0.6 0 0 0 0 0 0 0.1 
Î 0 - A u g  2  8  1  0 . 3  0 . 2  0 . 1  0 . 2  0  0  0  0  0  0  0  
26-JunB0OTT°0M1 0.4 0 0 0 0 0 0 0 0 0 0 
", 8 37 7.5 0000000000 
26 Ju 4 4 2 3  2 0 .1 0 . 4  0 . 1  0  0  0  0  0  0  0  
Ä 2 3  "  0 . 9  0 . 3  0  0 . 6  0  0  0  0  0  0  0  
mean of trhee layers 
26-Jun 0.6 0.2 0.6 0 0 0 0 
10-Jul 1 1.4 3.9 0 0 0 0 
26-Jul 12 13 3.5 0.8 0 0 0 
10-Aug 1.8 1.2 0.4 0.5 
T. urticae A. californicus 
eg. y.i. a. eg. y.i. a. 
M. occidentalis 
eg. y.i. a. 
P.persimilis Ipersc 
eg. y.i. a. 
Release of A. californicus - block 3 
TOP 
04-Jul 5.3 0.6 0.6 0 0 
13-Jul 10 4.5 4.5 0 0 
31-Jul 48 44 12 0.5 0.2 
17-Aug 31 2.1 4.4 0.1 0 
MIDDLE 
04-Jul 32 6.2 4.3 0 0 
13-Jul 47 57 17 0.1 0.2 
31-Jul 47 108 12 1.4 1.4 
17-Aug 0.1 0.2 0.3 0 0 
BOTTOM 
04-Jul 24 3.8 2.7 0 0 
13-Jul 1.9 7.6 2 0 0.1 
31-Jul 1.9 9.3 1.8 0.1 0.1 
17-Aug 0.3 0.3 0.7 0 0 
mean of trhee layers 
04-Jul 21 3.5 2.5 0 
13-Jul 20 23 7.7 0.4 
31-Jul 32 54 8.8 1.6 
17-Aug 10 0.9 1.8 0 
Release of M. occidentalis - block 1 
TOP 
27-Jun 4.5 0.1 0.9 
24-Jul 3.8 0.9 7.7 
07-Aug 1.1 0.7 1.4 
MIDDLE 
27-Jun 1.8 0.5 1.8 
24-Jul 13 1.3 4.7 
07-Aug 2.7 0.3 2.1 
BOTTOM 
27-Jun 1.4 0 0.3 
24-Jul 13 4 2.5 
07-Aug 0.6 0.1 2.2 
mean of trhee layers 
27-Jun 2.6 0.2 1 
24-Jul 10 2.1 5 













0 0 0 0 0 0 0 0 
0.1 0 0 0 0 0 0 0 
0.2 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0.1 0 0 0 0 0 0 0 
0.7 0 0 0 0 0 0 0.2 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0.5 0 0 0 0 0 0 0.1 
0.2 0 0 0 0 0 0 0 






























































































T. urticae A. californicus 
eg. y.i. a. eg. y.i. a. 
M. occidentalis 
eg. y.i. a. 
P.persimiJis Tpersc. 
eg. y.i. a. 
Release of M. occidentalis - block 2 
TOP 
28-Jun 3.5 0 0.7 0 0 0 0 0 0 0 0 0 0 
21-Jul 73 8.9 23 0 0 0 0 0 0 0 0 0 0 
04-Aug 151 53 31 0 0 0 0.1 0.3 0.5 0 0 0 0 
MIDDLE 
28-Jun 5.5 0.5 1.5 0 0 0 0 0 0 0 0 0 0 
21-Jul 81 41 11 0 0 0 0 0.1 0.1 0 0 0 0 
04-Aug 14 59 6.1 0 0 0 0.1 0 0.3 0 0 0 0 
BOTTOM 
28-Jun 2 0 0.9 0 0 0 0 0 0 0 0 0 0 
21-Jul 34 19 6.9 0 0 0 0.3 0.2 0 0 0 0 0.3 
04-Aug 2.7 20 2.5 0 0 0 0.1 0.3 0.2 0 0 0 0 
mean of trhee layers 
28-Jun 3.7 0.2 1 0 0 0 0 
21-Jul 63 23 13 0 0.2 0 0.1 
04-Aug 56 44 13 0 0.6 0 0 
Release of M. occidentalis - block 3 
TOP 
07-Jul 2.2 7.5 1.1 0 0 0 0 0 0 0 0 0 0 
20-Jul 8.4 4.2 3 0 0 0 0 0 0 0 0 0 0 
04-Aug 24 2.4 8.7 0 0 0 0.2 0.2 0.3 0 0 0 0 
MIDDLE 
07-Jul 37 7.1 1.4 0 0 0 0 0 0 0 0 0 0 
20-Jul 128 18 4.5 0 0 0 0.4 0.4 0.1 0 0 0 0 
04-Aug 3.4 3.3 2.8 0 0 0 0.1 0 0.2 0 0 0 0 
BOTTOM 
07-Jul 0 0.4 0.1 0 0 0 0 0 0 0 0 0 0 
20-Jul 13 5.4 0.9 0 0 0 0.1 0.2 0 0 0 0 0 
04-Aug 1.4 0.3 2.2 0 0 0 0.1 0 0.2 0 0 0 0 
mean of trhee layers 
07-Jul 13 5 0.9 0 0 0 0 
20-Jul 50 9.1 2.8 0 0.4 0 0 
04-Aug 9.7 2 4.6 0 0.4 0 0 
IN THE HELD - POTENT/LLA 
T. urtica e A. Californie us 
eg. y.i. a. eg. y.i. a. 
M. occidentalis 
eg. y.i. a. 
P. persimilis T. pas. 
eg. y.i. a. 
Control untreated - block 1 
TOP 
28-Jun 0.1 0 0.1 0 0 0 0 0 0 0 0 0 0.6 
20-Jul 81.9 17.2 4.6 0 0 0 0 0 0 0 0 0 1.4 
04-Aug 7 4.4 2 0 0 0 0 0 0 0 0 0 0.1 
MIDDLE 
28-Jun 40.9 0.7 4.3 0 0 0 0 0 0 0 0 0 0.9 
20-Jul 14.7 18.6 0.8 0 0 0 0 0 0 0 0 0 1.3 
04-Aug 5.6 3.4 3.3 0 0 0.1 0 0 0 0 0 0 0 
BOTTOM 
28-Jun 71.4 4.5 4.3 0 0 0 0 0 0 0 0 0 1.2 
20-Jul 9.4 15.9 1 0 0 0 0 0 0 0 0 0 0.1 
04-Aug 2.8 7.7 3.3 0.2 0.1 0.1 0 0 0 0 0 0 0 
mean of trhee layers 
28-Jun 37.5 1.73 2.9 0 0 0 0.9 
20-Jul 35.3 17.2 2.13 0 0 0 0.93 
04-Aug 5.13 5.17 2.87 0.17 0 0 0.03 
Control untreated - block 2 
TOP 
28-Jun 0.1 0 0.2 0 0 0 0 0 0 0 0 0 0.4 
11-Jul 15.8 7 3.1 0 0 0 0 0 0 0 0 0 0.6 
26-Jul 33.4 19.7 5.2 0 0 0 0 0 0 0 0 0 0.3 
10-Aug 0.4 2.3 1.3 0 0 0.1 0 0 0 0 0 0 0 
MIDDLE 
28-Jun 32.8 0.8 2.9 0 0 0 0 0 0 0 0 0 1 
11-Jul 16.5 19.1 7.2 0 0 0.1 0 0 0 0 0 0 0.3 
26-Jul 17.7 13.4 2.5 0 0 0 0 0 0 0 0 0.1 0.1 
10-Aug 0.7 1.1 2.3 0 0.1 0.1 0 0 0 0 0 0.1 0.1 
BOTTOM 
28-Jun 8.5 29.6 2.7 0 0 0 0 0 0 0 0 0 0 
11-Jul 15.5 17.3 7.5 0 0 0 0 0 0 0 0 0 0.2 
26-Jul 11.1 11.1 3 0 0 0 0 0 0 0 0 0 0.4 
10-Aug 0 1.8 1 0 0 0.2 0 0 0 0 0 0.1 0.1 
mean of trhee layers 
28-Jun 13.8 10.1 1.93 0 0 0 0.47 
11-Jul 15.9 14.5 5.93 0.03 0 0 0.37 
26-Jul 20.7 14.7 3.57 0 0 0.03 0.27 
10-Aug 0.37 1.73 1.53 0.17 0 0.07 0.07 
T. urticae A. Californie us 
eg. y.i. a. eg. y.i. a. 
M. occidentalis 
eg. y.i. a. 
P. persimi/is T. pers. 
eg. y.i. a. 
Control untreated - block 3 
TOP 
29-Jun 0 0 0 0 
20-Jul 17.5 3.2 2.6 0 
04-Aug 14.1 8.5 1.6 0 
MIDDLE 
29-Jun 19.2 0.8 4.4 0 
20-Jul 19.3 5.9 3.8 0 
04-Aug 40.4 19.8 4.5 0 
BOTTOM 
29-Jun 10.2 0.6 1 0 
20-Jul 7 4.8 2.4 0 
04-Aug 32.7 19.2 4.8 0 
mean of trhee layers 
29-Jun 9.8 0.47 1.8 0 
20-Jul 14.6 4.63 2.93 0 
04-Aug 29.1 15.8 3.63 0.1 
Treated with Torque- block 1 
TOP 
27-Jun 0 0  0 0 
19-Jul 36.1 5.5 5.6 0 
03-Aug 8.2 9.6 1.6 0 
MIDDLE 
27-Jun 0.8 0 0.1 0 
19-Jul 36.7 15.1 14.6 0 
03-Aug 15.2 23.9 2.4 0 
BOTTOM 
27-Jun 5.9 1 3 0 
19-Jul 13.5 5.3 3.4 0 
03-Aug 9.1 17.4 2.3 0 
mean of trhee layers 
27-Jun 2.23 0.33 1.03 0 
19-Jul 28.8 8.63 7.87 0.07 
03-Aug 10.8 17 2.1 0 
0 0 0 0 0 0 0 0 0.1 
0 0 0 0 0 0 0 0 0.9 
0 0 0 0 0 0 0 0 0.3 
0 0 0 0 0 0 0 0 2 
0 0 0 0 0 0 0 0 0.8 
0 0 0 0 0 0 0 0 0.2 
0 0 0 0 0 0 0 0 0.4 
0 0 0 0 0 0 0 0 0.1 










0 0 0 0 0 0 0 0 0.2 
0 0 0 0 0 0 0 0 1.9 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 2.2 
0 0.2 0 0 0 0 0 0 0.6 
0 0 0 0 0 0.1 0 0.3 0.2 
0 0 0 0 0 0 0 0 C.2 
0 0 0 0 0 0 0 0 0.5 









T. urticae A. californicus 
eg. y.i. a. eg. y.i. a. 
M. occidentalis 
eg. y.i. a. 
P. persimilis T. pers. 
eg. y.i. a. I. 
Treated with Torque- block 2 
TOP 
29-Jun 0.4 0 0 0 
20-Jul 13.3 9 4.2 0 
07-Aug 2.8 6.7 2.3 0 
MIDDLE 
29-Jun 4.3 0.1 1.2 0 
20-Jul 7.8 8.2 2.2 0 
07-Aug 1.1 6.4 1.1 0 
BOTTOM 
29-Jun 11.1 0.6 1.3 0 
20-Jul 3.9 8.4 2.1 0 
07-Aug 1.3 13.3 2.8 0 
mean of trhee layers 
29-Jun 5.27 0.23 0.83 0 
20-Jul 8.33 8.53 2.83 0.1 
07-Aug 1.73 8.8 2.07 0.03 
Treated with Torque- block 3 
TOP 
04-Jul 4.3 0 0.1 0 
24-Jul 26 13.2 3.1 0 
07-Aug 1.3 3.7 0.3 0 
MIDDLE 
04-Jul 39.7 1.8 3 0 
24-Jul 26.8 10.7 4.6 0 
07-Aug 2.9 5.3 1.1 0 
BOTTOM 
04-Jul 44.8 4.8 4.1 0 
24-Jul 24.1 19.9 5.8 0 
07-Aug 1.4 9.6 1.5 0 
mean of trhee layers 
04-Jul 29.6 2.2 2.4 0 
24-Jul 25.6 14.6 4.5 0 
07-Aug 1.87 6.2 0.97 0.1 
0 0 0 0 0 0 0 0 0.5 
0 0 0 0 0 0 0 0 0.5 
0 0 0 0 0 0 0 0 0.3 
0 0 0 0 0 0 0 0 1 
0 0.1 0 0 0 0 0 0 0.3 
0 0 0 0 0 0 0 0 0.1 
0 0 0 0 0 0 0 0 0.4 
0 0.2 0 0 0 0 0 0 0.1 



































































































T. urticae A. ca/ifomicus 
eg. y.i. a. eg. y.i. a. 
M. occidentalis 
eg. y.i. a. 
P. persimilis T. pers. 
eg. y.i. a. I. 
Release of A. califomicus - block 1 
TOP 
28-Jun 2.5 0.1 1.1 0 0 
14-Jul 34.9 12.9 3.5 0 0 
03-Aug 7 9.4 1.9 0.1 0.2 
MIDDLE 
28-Jun 16.9 0.6 1.7 0 0 
14-Jul 31.3 16.8 5.9 0 0 
03-Aug 2.8 8.1 1.5 0.3 0.3 
BOTTOM 
28-Jun 11.5 1.7 2.5 0 0 
14-Jul 10.4 17.7 5.4 0 0.1 
03-Aug 2.3 12.8 2.8 0.3 0.4 
mean of trhee layers 
28-Jun 10.3 0.8 1.77 0 
14-Jul 25.5 15.8 4.93 0.07 
03-Aug 4.03 10.1 2.07 0.73 
Release of A. califomicus - block 2 
TOP 
26-Jun 0 0 0.2 0 0 
10-Jul 11.6 8.2 6 0 0 
26-Jul 13.2 3.9 1.5 0.1 0 
10-Aug 0.8 1.9 0.3 0 0.1 
MIDDLE 
26-Jun 5.6 1.7 2.9 0 0 
10-Jul 12 6.8 6.3 0 0 
26-Jul 14.6 7 3.3 0.1 0 
10-Aug 0.3 1.2 1.2 0.2 0.2 
BOTTON 
26-Jun 0.9 3.4 5.2 0 0 
10-Jul 2.9 7.6 4.3 0.2 0 
26-Jul 10.9 12.3 3.3 0.2 0.2 
10-Aug 0.3 0.9 0 0.3 0.1 
mean of trhee layers 
26-Jun 2.17 1.7 2.77 0 
10-Jul 8.83 7.53 5.53 0.07 
26-Jul 12.9 7.73 2.7 0.23 
10-Aug 0.47 1.33 0.5 0.4 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0.2 0 0 0 
0 0 0 0 
0.1 0 0 0 
0.4 0 0 0 
0 0 0 0 
0 0 0 1.2 
0 0 0 0.1 
0 0 0 1.2 
0 0 0 2.1 
0 0 0 0.2 
0 0 0 0.3 
0 0 0 0.5 










0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0.5 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0.1 0 0 0 0 0 0 0.2 
0.3 0 0 0 0 0 0 0.1 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0.1 
0 0 0 0 0 0 0 0.1 












T. urticae A. californicus 
eg. y.i. a. eg. y.i. « 
Release of A. californicus - block 3 
TOP 
04-Jul 2.6 0.2 0.2 0 0 0 
13-Jul 41.1 7.4 4.1 0 0 0 
31-Jul 3.3 10.2 2.2 0 0 0.1 
17-Aug 0 0 0 0 0 0 
MIDDLE 
04-Jul 38.5 10 2.1 0 0 0 
13-Jul 30.8 14.4 4.1 0.1 0 0.2 
31-Jul 4.4 15.6 4.5 0.2 0.3 0 
17-Aug 0 0 0 0 0.1 0 
BOTTOM 
04-Jul 59.3 35.7 3.2 0 0 0 
13-Jul 6.6 8.5 2.1 0 0 0 
31-Jul 2.8 7.2 3.1 0.6 0.3 0.4 
17-Aug 0 0 0 0 0 0.1 
mean of trhee layers 
04-Jul 33.5 15.3 1.83 0 
13-Jul 26.2 10.1 3.43 0.1 
31-Jul 3.5 11 3.27 0.63 
17-AugO 0 0 0.07 
Release of M. occidentalis - block 1 
TOP 
27-Jun 0.2 0 0.3 0 0 0 
24-Jul 21.7 12.3 2.8 0 0 0 
07-Aug 2.1 3.7 1.4 0 0 0 
MIDDLE 
27-Jun 2.5 0 0.3 0 0 0 
24-Jul 17 8.9 4.4 0 0 0 
07-Aug 1.4 3.6 1 0 0 0 
BOTTOM 
27-Jun 1.7 3.3 3.7 0 0 0 
24-Jul 1 6.4 9 3.6 0 0 0 
07-Aug 7.6 9.1 3.2 0 0 0 
mean of trhee layers 
27-Jun 1.47 1.1 1-43 0 
24-Jul 18.4 10.1 3.6 0 
07-Aug 3.7 5.47 1.87 0 
M. occidentalis P. persimilis T. pers. 
eg. y.i. a. eg. y.i. a. I. 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0.4 
0 0 0 0 0 0 0.3 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0.8 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0.1 
0 0 0 0 0 0 0.1 
0 0 0 0 0 0 0 
0 0 0 
0 0 0.43 
0 0 0.13 
0 0 0 
0 0 0 0 0 0 0.4 
0 0 0 0 0 0 0.9 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0.9 
0 0 0 0 0 0 0.3 
0 0 0 0.1 0 0 0 
0 0 0 0 0 0 0.3 
0 0 0 0 0 0 0.1 
0 0 0 0 0 0 0 
0 0 0.53 
0 0 0.43 
0 0.03 0 
T. urticae 
eg. y.i. a. 
A. californicus 
eg. y.i. a. 
Release of M. occidenta/is - block 2 
TOP 
28-Jun 0.9 0 
21-Jul 20.7 9.1 
04-Aug 10.4 8.7 
MIDDLE 
28-Jun 9.7 0.9 
21-Jul 17.5 11.2 
04-Aug 23.9 21.4 
BOTTOM 
28-Jun 9.5 0.3 
21-Jul 16.8 14.2 
04-Aug 11.9 15.2 
M. occidentalis 
eg. y.i. a. 
0.6 0 0 0 0 0 0 
2.2 0 0 0 0 0 0 
1.3 0 0 0 0 0 0 
2.9 0 0 0 0 0 0 
3.6 0 0 0 0 0 0 
3.1 0 0 0 0 0 0 
1.8 0 0 0 0 0 0 
2.8 0 0 0 0 0 0 
3.9 0 0 0 0 0 0 
mean of trhee layers 
28-Jun 6.7 0.4 1.77 0 0 
21-Jul 18.3 11.5 2.87 0 0 
04-Aug 15.4 15.1 2.77 0 
Release of M. occidentalis - block 3 
TOP 
07-Jul 13.5 8.4 
20-Jul 37.7 23.: 
04-Aug 0.9 2.6 
MIDDLE 
04-Aug 0.7 3.8 
BOTTOM 
07-Jul 22.1 16.6 
20-Jul 6.7 12.2 
1.2 0 0 0 0 0 0 
4.4 0 0 0 0 0 0 
0.7 0 0 0 0 0 0 
2.2 0 0 0 0 0 0 
4.1 0 0 0 0 0 0 
0.5 0 0 0 0 0 0 
2 0 0 0 0 0 0 
3.5 0 0 0 0 0 0 
0.5 0 0 0 0 0 0 
mean of trhee layers 
07-Jul 22.5 13.7 1.8 0 
20-Jul 18.5 18 4 0 
04-Aug 0.57 2.93 0.57 0 
P. persimilis T. pers. 
eg. y.i. a. I. 
0 0 0 0.9 
0 0.1 0 0.3 
0 0 0 0.2 
0 0 0 2.4 
0 0.1 0 0.4 
0 0 0 0.1 
0 0 0 0.6 
0 0 0.2 0.4 




0 0 0 0 
0 0 0 0.4 
0 0 0 0 
0 0 0 0 
0 0 0 0.2 
0 0.1 0 0 
0 0 0 0 
0 0 0.2 0.3 




IN THE POTS - CALUCARPA 
T. urticae A. californicus M. occidentalis P. persimilis T. pets. 
eg. y.i. a. eg. y.i. a. eg. y.i. a. eg. y.i. a. I. 
Control untreated - block 1 
TOP 
07-Jul 0 0 0 0 0 0 0 0 0 0 0 0 0 
17-Jul 0.3 0 0.3 0 0 0 0 0 0 0 0 0 0.1 
01-Aug 4.4 0.9 1.6 0 0 0 0 0 0 0 0 0 0 
MIDDLE 
07-Jul 7 1.7 0.8 0 0 0 0 0 0 0 0 0 0 
17-Jul 1.9 0 0.8 0 0 0 0 0 0 0 0 0 0.2 
01-Aug 53.5 12.6 8.3 0 0 0 0 0 0 0 0 0 0.1 
BOTTOM 
07-Jul 4.3 3.8 0.5 0 0 0 0 0 0 0 0 0 0 
17-Jul 0 0 0 0 0 0 0 0 0 0 0 0 0 
01-Aug 37 12.5 5.2 0 0 0.1 0 0 0 0 0 0 0.1 
mean of trhee layers 
07-Jul 3.77 1.83 0.43 0 0 0 0 
17-Jul 0.73 0 0.37 0 0 0 0.1 
01-Aug 31.6 8.67 5.03 0.03 0 0 0.07 
Control untreated - block 2 
TOP 
04-Jul 0 0 0 0 0 0 0 0 0 0 0 0 0 
12-Jul 7.4 2.5 1.1 0 0 0 0 0 0 0 0 0 0 
31-Jul 87.3 37.8 47.1 0 0 0 0 0 0 1.4 0 0.1 0.2 
14-Aug 6.9 8.7 11.5 0 0 0 0 0 0 2.5 0.9 2.4 0.3 
MIDDLE 
04-Jul 2.4 2.2 0.8 0 0 0 0 0 0 0 0 0 0 
12-Jul 9.1 11.4 1.1 0 0 0 0 0 0 0 0 0 0 
31-Jul 247 415 34.3 0.2 0.4 0.1 0 0 0 1.4 0.4 1.3 0.9 
14-Aug 18.5 107 17.8 0.1 0 0.1 0 0 0 7.7 4 5.2 0.4 
BOTTOM 
04-Jul 3.9 3.1 0.4 0 0 0 0 0 0 0 0 0 0 
12-Jul 12.8 2.2 1.7 0 0 0 0 0 0 0 0 0 0 
31-Jul 39 48.5 11.4 0.1 0 0 0 0 0 0.3 0.1 0 1.7 
14-Aug 6 12.4 10.9 0.2 0.1 0.4 0 0 0 2.1 0.9 2.2 0.2 
mean of trhee layers 
04-Jul 2.1 1.77 0.4 0 0 0 0 
12-Jul 9.77 5.37 1.3 0 0 0 0 
31-Jul 125 167 30.9 0.27 0 1.67 0.93 
14-Aug 10.5 42.6 13.4 0.3 0 9.3 0.3 
T. urticae A. californicus 
eg. y.i. a. eg. y.i. a. 
M. occidenta/is 
eg. y.i. a. 
P. persimi/is T. pers. 
eg. y.i. a. I. 
Treated with Torque- block 1 
TOP 
03-Jul 0.8 0.1 1.4 0 
17-Jul 38 7.1 3.7 0 
01-Aug 41.2 4.7 9.6 0 
18-Aug 113.1 27 1.2 1.5 
MIDDLE 
03-Jul 3.9 1.5 0.8 0 
17-Jul 22.4 9.8 2.4 0 
01-Aug 42.9 40 5.1 0 
18-Aug 113.3 87.9 10.9 0.8 
BOTTOM 
03-Jul 5.1 1 2.4 0 
17-Jul 37.9 15.4 8.4 0 
01-Aug 6.2 12.9 4.7 0 
18-Aug 44.5 21.7 20.8 0.4 
mean of trhee layers 
03-Jul 3.27 0.87 1.53 0 
17-Jul 32.8 10.8 4.83 0 
01-Aug 30.1 19.2 6.47 0.47 
18-Aug 90.3 45.53 10.97 1.2 
Treated with Torque- block 2 
TOP 
29-Jun 0 0 0.1 0 
18-Jul 23.2 1 1.3 0 
02-Aug 67.4 7.4 11.4 0 
MIDDLE 
29-Jun 0 0 0.4 0 
18-Jul 36 17.1 2.2 0 
02-Aug 41.1 22.6 21.1 0 
BOTTOM 
29-Jun 0.5 0 0.5 0 
18-Jul 13.7 10.1 3 0 
02-Aug 29.2 30.9 15.5 0 
mean of trhee layers 
29-Jun 0.17 0 0.33 0 
18-Jul 24.3 9.4 2.17 0.07 
02-Aug 45.9 20.3 16 0.1 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0.1 0.1 0 0 0 0 0 0 0 
0.1 0.1 0 0 0 0 0 0 0.2 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0.1 0.2 0 0 0 0 0 0 0.4 
0.1 0.1 0 0 0 0.3 0.2 0.1 1.1 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0.3 0 
0.2 0.7 0 0 0 0 0 0 0.4 









































0 0 0 0 0 0 0 0 0 
0 0.1 0 0 0 0 0 0 0.3 
0.1 0.1 0 0 0 0.3 0 0.9 0.7 
0 0 0 0 0 0 0 0 0 
0.1 0 0 0 0 0 0 0 0.3 










T. urticae A. californicus 
eg. y.i. a. eg. y.i. a. 
M. occidentalis 
eg. y.i. a. 
P. persimilis T. pers. 
eg. y.i. a. I 
Release of P. persimilis - block 1 
TOP 
30-Jun 0 0 0 0 0 
11-Jul 0.5 0 0.5 0 0 
27-Jul 99.3 24.1 9.5 0 0 
10-Aug 35 18.4 13.8 0.1 0 
MIDDLE 
30-Jun 0.1 0 0.1 0 0 
11-Jul 1.9 1.2 0.5 0 0 
27-Jul 38.2 14.8 5.7 0 0 
10-Aug 14 19.8 4.4 0 0 
BOTTOM 
30-Jun 0 0 0.2 0 0 
11 -Jul 6.8 3.9 1.1 0 0 
27-Jul 14.2 28.3 6.5 0 0 
10-Aug 2 2.6 1.4 0 0 
mean of trhee layers 
30-Jun 0.03 0 0.1 0 
11 -Jul 3.07 1.7 0.7 0 
27-Jul 50.6 22.4 7.23 0.13 
10-Aug 17 13.6 6.53 0.1 
Release of P. persimilis - block 2 
TOP 
04-Jul 0.3 0 0.1 0 0 
12-Jul 0.6 0 0.9 0 0 
01-Aug 20.5 3.6 7.5 0 0 
16-Aug 0.4 0 0 0 0 
MIDDLE 
04-Jul 2.8 2.3 0.3 0 0 
12-Jul 19.4 4.9 3.9 0 0 
01-Aug 24.1 20.2 4.7 0 0 
16-Aug 0 0 0.2 0 0 
BOTTOM 
04-Jul 5.2 4 0.3 0 0 
12-Jul 1.7 4 2.1 0 0 
01-Aug 4.1 6.7 3.1 0 0 
16-Aug 0.1 0.8 0.4 0.1 0 
mean of trhee layers 
04-Jul 2.77 2.1 0.23 0 
12-Jul 7.23 2.97 2.3 0 
01-Aug 16.2 10.2 5.1 0 
16-Aug 0.17 0.27 0.2 0.03 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 1.6 0.1 0.6 0 
0 0 0 0 6.1 4.4 2.3 0.1 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0.1 0 0 0 0.8 0.1 0.5 0.4 
0 0 0 0 3.2 1.5 2.4 0.1 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0.1 0 
0.3 0 0 0 0.5 0.3 0.1 0.7 
0.2 0 0 0 1.4 1.7 1.3 0.4 
0 0 0 
0 0.03 0 
0 1.53 0.3 
0 8.1 0.2 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 3.1 1.1 1.6 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0.1 0 0 
0 0 0 0 5.8 3.8 3.5 0 
0 0 0 0 0 0 0.1 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0.1 0 
0 0 0 0 3 1.3 1.5 0.1 
0 0 0 0 0 0.2 0.4 0 
0 0 0 
0 0.07 0 
0 8.23 0.03 
0 0.23 0 
T. urticae A. Californie us 
eg. y.i. a. eg. y.i. a. 
M. occidentalis 
eg. y.i. a. 
P. persimi/is T. pas. 
eg. y.i. a. I 
Release of A. catifornicus - block 1 
TOP 
03-Jul 0.9 0 0.2 0 0 
11 -Jul 5.7 0.4 1.1 0 0 
27-Jul 110 50.2 19.4 0.9 0.2 
14-Aug 31.2 20.9 19.4 6 2.5 
MIDDLE 
03-Jul 4.1 0 3.1 0 0 
11 -Jul 49.7 3.3 6.4 0 0 
27-Jul 221 145 22.8 3.6 1.4 
14-Aug 18 58.2 16.3 6.5 2.8 
BOTTOM 
03-Jul 2.4 0 1.1 0 0 
11-Jul 5.2 0.5 1.9 0 0 
27-Jul 14.5 22.6 6.8 0.3 0.5 
14-Aug 8.9 8.8 7.5 5.1 6.2 
mean of trhee layers 
03-Jul 2.47 0 1.47 0 
11-Jul 20.2 1.4 3.13 0 
27-Jul 115 72.6 16.3 3.83 
14-Aug 19.4 29.3 14.4 15.7 
Release of A. catifornicus - block 2 
TOP 
30-Jun 0.1 0 
11-Jul 0.9 0.1 
27-Jul 12.2 4.1 
10-Aug 10.5 7.4 
MIDDLE 
30-Jun 7.9 1.8 
11-Jul 7.4 1.3 
27-Jul 12.9 7.7 
10-Aug 14.8 3.1 
BOTTOM 
30-Jun 5.3 1.4 
11-Jul 4.5 0.6 
27-Jul 5.2 4.8 
10-Aug 8.8 3.3 
mean of trhee layers 
30-Jun 4.43 1.07 0.5 0 
11 -Jul 4.27 0.67 2.13 0 
27-Jul 10.1 5.53 2.23 2.4 
10-Aug 11.4 4.6 4.03 3.33 
0.1 0 0 
0.6 0 0 
2.9 0.3 0.7 
2.3 1.6 0.6 
0.4 0 0 
2.5 0 0 
2.2 0.6 1.9 
4.9 1.4 0.4 
1 0 0 
3.3 0 0 
1.6 0.3 0.5 
4.9 0.5 0.2 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0.8 0 0 0 0 0 0 0.3 
9.5 0 0 0 1 1.1 0.5 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
2.8 0 0 0 0.6 0 0.1 1.2 
4.7 0 0 0 1.3 0 1.4 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
1 0 0 0 0 0 0 1.7 
3.8 0 0 0 1 0.7 0.3 0 
0 0 0 
0 0 0 
0 0.23 1.07 
0 2.43 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0.7 0 0 0 0 0 0 0.1 
2.5 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
1.6 0 0 0 0 0 0 0.4 
1.7 0 0 0 0.2 0 0.1 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0.6 0 0 0 0 0 0 0.2 
1.1 0 0 0 0.1 0 0 0 
0 0 0 
0 0 0 
0 0 0.23 
0 0.13 0 
T. urticae A. ca/iforn/cus 
eg. y.i. a. eg. y.i. a. 
M. occidentalis 
eg. y.i. a. 
P. persimilis T. pars, 
eg. y.i. a. I 
Release of M. occidentalis - block 1 
TOP 
03-Jul 0 0 0 0 0 
18-Jul 1 6.5 3.4 6.5 0 0 
02-Aug 76.4 6.3 31.2 0 0 
MIDDLE 
03-Jul 0.2 0 0.2 0 0 
18-Jul 16.9 1.1 6.5 0 0 
02-Aug 25.6 6.8 23.6 0 0 
BOTTOM 
03-Jul 0 0 0 0 0 
18-Jul 9.7 2.5 8.4 0 0 
02-Aug 16.1 5.2 21.1 0 0 
mean of trhee layers 
03-Jul 0.07 0 0.07 0 
18-Jul 14.4 2.33 7.13 0 
02-Aug 39.4 6.1 25.3 0 
Release of M. occidentalis - block 2 
TOP 
29-Jun 0 0 0 0 0 
18-Jul 13.1 6.6 3.1 0 0 
02-Aug 18.3 4.8 8.4 0 0 
MIDDLE 
29-Jun 0 0 0 0 0 
18-Jul 24.5 12.7 3.6 0 0 
02-Aug 172 33.1 9.2 0 0 
BOTTOM 
29-Jun 1.5 0 1.2 0 0 
18-Jul 14.2 7.6 3.5 0 0 
02-Aug 27.9 9.2 9.4 0 0 
mean of trhee layers 
29-Jun 0.5 0 0.4 0 
18-Jul 17.3 8.97 3.4 0 
02-Aug 72.8 15.7 9 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0.3 0 0.2 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0.6 0.3 0.5 0 0 0 0.2 
0 0 0 0 0 0 0 0 
0 0 0 0.1 0 0 0 0 
0 0 0.1 0.3 0 0 0 0 
0 0 0 
0.03 0 0 
0.77 0 0.07 
0 0 0 0 0 0 0 0 
0 0.2 0 0 0 0 0 0.1 
0 0 1.4 0.1 0 0 0 0.1 
0 0 0 0 0 0 0 0 
0 0.6 0.2 0.5 0 0 0 0.1 
0 0.7 1.6 1 0.3 0 0 0.6 
0 0 0 0 0 0 0 0 
0 0 0.1 0.2 0 0 0 0.1 










IN THE POTS - POTENT/LLA 
T. urticae A. californicus 
eg. y.i. a. eg. y.i. a. 
M. occidentalis 
eg. y.i. a. 
P. persimilis T. pens. 
eg. y.i. a. I 
Control untreated - block 1 
TOP 
07-Jul 1.5 0.3 0.2 0 0 0 0 0 0 0 0 
17-Jul 4.5 2.5 0.7 0 0 0 0 0 0 0 0 
01-Aug 5.8 5.3 1.5 0 0 0 0 0 0 0 0 
MIDDLE 
07-Jul 13.2 0.6 0.3 0 0 0 0 0 0 0 0 
17-Jul 7.2 1.9 1.1 0 0 0.1 0 0 0 0 0 
01-Aug 25.1 14.6 5.8 0 0 0 0 0 0 0 0 
BOTTOM 
07-Jul 1.8 0.8 0 0 0 0 0 0 0 0 0 
17-Jul 17.2 8.7 3.3 0 0 0 0 0 0 0 0 
01-Aug 7.2 16.1 2.7 0.1 0 0 0 0 0 0 0 
mean of trhee layers 
07-Jul 5.5 0.57 0.17 0 0 0 
17-Jul 9.63 4.37 1.7 0.03 0 0 
01-Aug 12.7 12 3.33 0.03 0 0 
Control untreated - block 2 
TOP 
04-Jul 0.8 0 
12-Jul 3.2 1.2 
31-Jul 6.3 1 
14-Aug 0.3 0.8 
MIDDLE 
04-Jul 3.6 1.1 
12-Jul 12.6 14.7 
31 -Jul 4.7 0.6 
14-Aug 0.2 0.1 
BOTTOM 
04-Jul 5 0 
12-Jul 7.2 5.9 
31-Jul 20.8 5.3 
14-Aug 0.8 0.2 
mean of trhee layers 
04-Jul 3.13 0.37 
12-Jul 7.67 7.27 
31-Jul 10.6 2.3 
14-Aug 0.43 0.37 
0 0 0 0 0 0 0 0 0 
0.4 0 0 0 0 0 0 0 0 
7.5 0 0 0 0 0 0 0 0 
0.4 0 0 0.2 0 0 0 0 0 
0.5 0 0 0 0 0 0 0 0 
2.8 0 0 0 0 0 0 0 0 
11.5 0 0 0 0 0 0 0 0 
1.2 0.4 0.2 0.5 0 0 0 0 0 
0.3 0 0 0 0 0 0 0 0 
1.7 0 0 0 0 0 0 0 0 
17.8 0 0 0 0 0 0 0.1 0 
0.6 0.5 0.1 0.3 0 0 0 0 0 
0.27 0 0 0 
1.63 0 0 0 
12.3 0 0 0.1 
0.73 0.73 0 0 
0 0 
0 0.9 


























T. urticae A. californicus 
eg. y.i. a. ©9- Y-'- £ 
M. occidentalis 
eg. y-'- a. 
P. persimilis T. pers. 
eg. y.i. a. I 
Treated with Torque- block 1 
TOP 
03-Jul 2.3 0.6 0.4 0 
17-Jul 0.7 1.7 0.6 0 
01-Aug 1.8 0.2 0 0 
18-Aug 0 0 0 0 
MIDDLE 
03-Jul 2 0.2 0.5 0 
17-Jul 2.1 3.1 1.1 0 
01-Aug 0.9 3.5 0.4 0 
18-Aug 0.7 0.4 0.3 0 
BOTTOM 
03-Jul 9.7 0.5 1.5 0 
17-Jul 7.5 8.5 1.6 0.1 
01-Aug 2.2 2.9 0.2 0.4 
18-Aug 0.5 0 0.1 0.1 
mean of trhee layers 
03-Jul 4.67 0.43 0.8 0 
17-Jul 3.43 4.43 1.1 0.07 
01-Aug 1.63 2.2 0.2 0.33 
18-Aug 0.4 0.13 0.13 0.03 
Treated with Torque- block 2 
TOP 
29-Jun 0.7 0.3 0.2 0 
18-Jul 3.2 0 0.5 0 
02-Aug 3 2.2 0.2 0 
MIDDLE 
29-Jun 1.7 0.1 0.2 0 
18-Jul 12.3 4.8 5 0 
02-Aug 5.7 8.1 1.2 0 
BOTTOM 
29-Jun 4.8 0 0.3 0 
18-Jul 15.3 5.7 3 0 
02-Aug 14.4 20.2 0.9 0.4 
mean of trhee layers 
29-Jun 2.4 0.13 0.23 0 
18-Jul 10.3 3.5 2.83 0 
02-Aug 7.7 10.2 0.77 0.23 
0 0 0 0 0 0 0 0 0.3 
0 0 0 0 0 0 0 0 1.7 
0.1 0.2 0 0 0 0 0 0 0.2 
0 0 0 0 0 0 0 0 0.1 
0 0 0 0 0 0 0 0 0.7 
0 0 0 0 0 0 0 0 1.6 
0 0 0 0 0 0 0 0 0.3 
0 0 0 0 0 0 0 0 0.2 
0 0 0 0 0 0 0 0 0.1 
0.1 0 0 0 0 0 0 0 0.5 
0.1 0.2 0 0 0 0 0 0 0.2 













0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 1.1 
0 0 0 0 0 0 0 0 0.1 
o 0 0 0 0 0 0 0 0.1 
o 0 0 0 0 0 0 0 0.8 
0.3 0 0 0 0 0 0 0 0.2 
o 0 0 0 0 0 0 0 0.2 
o 0 0 0 0 0 0 0 0.8 










T. urticae A. Californie us 
eg. y.i. a. eg. y.i. a. 
M. occidentalis 
eg. y.i. a. 
P. persimilis T. pars, 
eg. y.i. a. I 
Release of P. persimilis - block 1 
TOP 
30-Jun 0 0 0 0 0 0 0 0 0 0 0 
11 -Jul 0 0 0 0 0 0 0 0 0 0 0 
27-Jul 14.7 16.1 3 0 0 0 0 0 0 0.1 0 
10-Aug 1.6 0.4 0.2 0 0 0 0 0 0 0.2 0.1 
MIDDLE 
30-Jun 1 0 0.3 0 0 0 0 0 0 0 0 
11-Jul 1.3 0 0.6 0 0 0 0 0 0 0 0 
27-Jul 46.4 11.5 3.4 0.1 0.1 0.1 0 0 0 0 0.1 
10-Aug 1.5 1.4 1.4 0.1 0 0.1 0 0 0 0.1 0.1 
BOTTOM 
30-Jun 0 0 0 0 0 0 0 0 0 0 0 
11-Jul 0.2 0.6 0.3 0 0 0 0 0 0 0 0 
27-Jul 26.8 6.1 1.9 0 0 0 0 0 0 0 0 
10-Aug 1.8 2.3 0.3 0 0 0.1 0 0 0 0.1 0.2 
mean of trhee layers 
30-Jun 0.33 0 0.1 0 0 0 
11 -Jul 0.5 0.2 0.3 0 0 0.1 
27-Jul 29.3 11.2 2.77 0.1 0 0.07 
10-Aug 1.63 1.37 0.63 0.1 0 0.53 
Release of P. persimilis - block 2 
TOP 
04-Jul 0.7 0.7 
12-Jul 6.7 5 
01-Aug 1.9 4 
16-Aug 0.1 0 
MIDDLE 
04-Jul 2.2 0.3 
12-Jul 2.2 7.6 
01-Aug 2.3 9.8 
16-Aug 0 0 
BOTTOM 
04-Jul 1 0.6 
12-Jul 19.9 11 
01-Aug 3.8 4.7 
16-Aug 0.1 0 
mean of trhee layers 
04-Jul 1.3 0.53 
12-Jul 9.6 7.87 
01-Aug 2.67 6.17 
16-Aug 0.07 0 
0 0 0 0 0 0 0 0 0 
1 0 0 0 0 0 0 0 0 
0.7 0 0 0 0 0 0 0.5 0.1 
0 0 0 0 0 0 0 0 0 
0.2 0 0 0 0 0 0 0 0 
1 0 0 0 0 0 0 0 0 
2.1 0 0.1 0.1 0 0 0 1.2 0.4 
0 0 0 0 0 0 0 0 0.2 
0.1 0 0 0 0 0 0 0 0 
4.3 0 0 0 0 0 0 0 0.2 
2.9 0.3 0 0.5 0 0 0 1.2 0.5 
0 0 0 0 0 0 0 0.1 0.3 
0.1 0 0 0 
2.1 0 0 0.07 
1.9 0.33 0 1.67 

































T. urticae A. californicus 
eg. y.i. a. eg. y.i. a. 
M. occidentalis 
eg. y.i. a. 
P. persimilis T. pers. 
eg. y.i. a. I 
Release of A. californicus - block 1 
TOP 
0.9 03-Jul 0 0 0.1 0 0 0 0 0 0 0 0 0 
11-Jul 3.7 1.8 0.1 0 0 0 0 0 0 0 0 0 1.2 
27-Jul 3.6 4.9 0.5 0 0 0 0 0 0 0 0 0 0.7 
14-Aug 1.1 0.5 0.3 0.5 0.3 0.3 0 0 0 0 0 0 0 
MIDDLE 
1.8 03-Jul 14 2.9 0.7 0 0 0 0 0 0 0 0 0 
11-Jul 5.2 4.5 0.9 0 0 0 0 0 0 0 0 0 1.5 
27-Jul 9 8.2 1.8 0.1 0.1 0.3 0 0 0 0 0 0 0.4 




03-Jul 1 0.1 1.2 0 0 0 0 0 0 0 0 0 
11-Jul 5.8 3.9 0.8 0 0 0 0 0 0 0 0 0 









mean of trhee layers 1 « 
03-Jul 5 1 0.67 0 0 0 1 
11 -Jul 4.9 3.4 0.6 0 0 0 1.3 
0 0 0.5 
0 0 0 
27-Jul 26.1 10 4.5 1.53 
14-Aug 0.8 0.7 0.43 0.83 
Release of A. ca/ifomicus - block 2 
TOP 
30-Jun 0 0 
11 -Jul 2.8 2.5 
27-Jul 16.6 12.3 
10-Aug 0.4 0.2 
MIDDLE 
30-Jun 0.9 0.1 
11-Jul 1.1 1.4 
27-Jul 38.1 23.1 
10-Aug 4.2 1.3 
BOTTOM 
30-Jun 3.2 0.6 
11 -Jul 5.3 1.8 
27-Jul 14.9 11.4 
10-Aug 0.7 0 
mean of trhee layers n 7 
30-Jun 1.37 0.23 0.23 0 0 0 0.7 
11-Jul 3.07 1.9 0.63 0 0 n Ufa 
27-Jul 23.2 15.6 1.97 0.6 0 0 • 
0.1 0 0 0 0 0 0 0 0 0 0.8 
0.9 0 0 0 0 0 0 0 0 0 0.7 
1.1 0.2 0 0.1 0 0 0 0 0 0 0.4 
0.2 0.1 0 0 0 0 0 0 0 0 0 
0.2 0 0 0 0 0 0 0 0 0 0.7 
0.7 0 0 0 0 0 0 0 0 0 0.6 
2.9 0.1 0.1 0.2 0 0 0 0 0 0 1.2 
1.7 0.3 0.1 0.5 0 0 0 0 0 0 0 
0.4 0 0 0 0 0 0 0 0 0 0.6 
0.3 0 0 0 0 0 0 0 0 0 1 
1.9 0.5 0.3 0.3 0 0 0 0 0 0 0.3 
0.6 0.1 0 0.4 0 0 0 0 0 0 0 
10-Aug 1.77 0.5 0.83 0.5 0 0 0 
T. urticae A. californicus 
eg. y.i. a. eg. y.i. a. 
M. occidentalis 
eg. y.i. a. 
P. persimilis T. pers. 
eg. y.i. a. I 
Release of M. occidentalis 
TOP 
03-Jul 1.6 0.7 
18-Jul 2.4 0.6 
02-Aug 5.6 4.2 
MIDDLE 
03-Jul 4.1 2.4 
18-Jul 4.1 1.7 
02-Aug 8.1 9.8 
BOTTOM 
03-Jul 4.5 0.8 
18-Jul 2.8 2.3 
02-Aug 5.5 6.1 
mean of trhee layers 
03-Jul 3.4 1.3 
18-Jul 3.1 1.53 
02-Aug 6.4 6.7 
TOP 
29-Jun 0 0 
18-Jul 0.5 0.8 
02-Aug 2.2 1.5 
MIDDLE 
29-Jun 0 0 
18-Jul 1.8 3.3 
02-Aug 9.4 6.3 
BOTTOM 
29-Jun 0.2 0 
18-Jul 7.6 1.7 
02-Aug 19.3 12.1 
mean of trhee layers 
29-Jun 0.07 0 
18-Jul 3.3 1.93 
block 1 
0.5 0 0 0 0 0 0 0 0 0 1 
0.2 0 0 0 0 0 0 0 0 0 1.2 
1.3 0 0 0 0.3 0.1 0.1 0 0 0 0.4 
0.3 0 0 0 0 0 0 0 0 0 0.5 
0.5 0 0 0 0.1 0 0 0 0 0 0.4 
3.9 0 0 0 0.9 0.4 0.4 0 0 0 0.6 
0 0 0 0 0 0 0 0 0 0 0.4 
0.8 0 0 0 0 0 0 0 0 0 0.3 
2.7 0 0 0 0.1 0.4 0.4 0 0 0 0.3 
0.27 0 0 0 0.63 
0.5 0 0.03 0 0.63 
2.63 0 1.03 0 0.43 
en ta Us - block 2 
0 0 0 0 0 0 0 0 0 0 0.2 
0.5 0 0 0 0 0.2 0 0 0 0 0.6 
0.1 0 0 0 0.1 0 0 0 0 0 0.1 





1 0 0 0 0.5 0.1 0.2 0 0 0 1.1 
1.2 0 0 0 0.1 0.1 0.1 0 0 0 0.1 
0.2 0 0 0 0 0 0 0 0 0 0 
0.9 0 0 0 0 0.1 0.2 0 0 0 0.2 
2.4 0 0 0 0 0.5 0.4 0 0 0 0.1 
0.07 0 0 0 027 
0.8 0 0.43 0 0.63 
1.23 0 0.43 0 0.1 
